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Objective: Early psychosis intervention (EPI) programs improve
clinical and functional outcomes for people with ﬁrst-episode
psychosis. Less is known about the impact of these programs on
the larger health care system. The authors sought to compare
indicators of health service use, self-harm, suicide, and mortality between people with ﬁrst-episode psychosis who were
using EPI services and a propensity-matched group of concurrent control subjects who were not accessing EPI services.
Method: A retrospective cohort of incident cases of nonaffective psychosis in the catchment area of the Prevention and
Early Intervention Program for Psychoses in London, Ontario,
between 1997 and 2013 was constructed using health administrative data. This cohort was linked to primary data from the
same program to identify people who used EPI services. Outcomes for people who used EPI services and those who did not
were compared using Cox proportional hazards models.
Results: People who used EPI services had substantially
lower rates of all-cause mortality in the 2-year period after

Rapid growth in specialized early psychosis intervention (EPI)
services has occurred over the past two decades (1). These
programs focus on early symptom detection and comprehensive,
phase-speciﬁc treatment during the initial stages of psychosis
(2). EPI programs were established on the basis of robust evidence that an extended duration of untreated psychosis is associated with poor clinical and functional outcomes (3, 4). Large
randomized trials suggest that EPI services reduce psychopathology and improve patients’ quality of life, vocational outcomes, treatment adherence, and satisfaction with care (5–7).
There is also increased evidence that EPI services are costeffective when compared with standard care (8–11). However,
these beneﬁts may not be sustained once patients are discharged
to standard psychiatric care (12, 13). Therefore, randomized
trials designed to establish the optimal duration of EPI services
are currently under way (14–16).

EPI program admission (hazard ratio=0.24, 95% CI=0.11–
0.53), although a signiﬁcant difference in self-harm (hazard
ratio=0.86, 95% CI=0.18–4.24) and suicide (hazard ratio=
0.73, 95% CI=0.29–1.80) between the two groups was not
observed. Those who used EPI services also had lower rates
of emergency department presentation (hazard ratio=0.71,
95% CI=0.60–0.83) but higher rates of hospitalization (hazard
ratio=1.42, 95% CI=1.18–1.71). These beneﬁts were not observed after 2 years, when EPI care is typically stepped down to
medical management.
Conclusions: People with ﬁrst-episode psychosis who used
EPI services had mortality rates that were four times lower
than those with ﬁrst-episode psychosis who did not use these
services, as well as better outcomes across several health care
system indicators. These ﬁndings support the effectiveness of
EPI services for the treatment of ﬁrst-episode psychosis in the
larger context of the overall health care system.
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Less is known about whether ﬁndings from randomized
trials generalize to populations served by EPI programs when
these programs are implemented within the broader health
care system. Differences may arise due to factors such as
stringency of inclusion criteria or ﬁdelity to the EPI treatment
model. Furthermore, randomized trials typically have relatively
small sample sizes and short follow-up periods, which limit the
ability to assess rare but important outcomes (e.g., self-harm
or suicide) (17, 18). Large health administrative databases can
provide a population-based perspective on the impact of EPI
services in the broader health care system, as well as sufﬁciently
large sample sizes to estimate rare events.
In this study, we examined the real-world effectiveness of a
well-established EPI program over a 17-year period using linked
health administrative data. The objective of this study was to
compare indicators of health service use, self-harm, suicide, and
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mortality between people with ﬁrst-episode psychosis who
were using EPI services and a propensity-matched group of
concurrent control subjects who were not accessing EPI services. We assessed use of primary care services, use of outpatient
psychiatry, use of the emergency department, and inpatient
hospitalizations, as well as rates of self-harm, suicide, and allcause mortality. We hypothesized that persons who used EPI
services would have better outcomes across these indicators
compared with those who did not use EPI services.
METHOD
Study Setting
This study beneﬁted from the fact that the Prevention and Early
Intervention Program for Psychoses in London, Ontario, is the
only EPI service in a region with a population of approximately
425,000 people. This enabled us to ascertain cases of incident
nonaffective psychosis in the program catchment area and
identify persons who received EPI care. The Prevention and
Early Intervention Program for Psychoses provides team-based,
coordinated specialty care for people with early-stage psychosis,
as described in detail elsewhere (19). Core features of the
program include early case detection, an open-referral policy,
rapid assessment of suspected cases, development of a ﬂexible
treatment plan, psychoeducation, and provision of comprehensive pharmacological and psychosocial interventions with
an assertive case-management approach (19). The typical
trajectory for a program client is intensive case management
during the 2 years after admission, with care stepped down
to medical management by a program psychiatrist between
years 2 and 5. However, patients with greater needs or ongoing symptoms may continue to receive case management
beyond 2 years (19). The program has evolved over the past
two decades in accordance with emerging evidence pertaining to best practices and implementation of provincial
standards for EPI services (20). It shares many core features
with the National Institute of Mental Health NAVIGATERAISE (Recovery After an Initial Schizophrenia Episode
[21]) program and the Early Psychosis Intervention Center
program (22), with the main differences being the minimum
age requirement for inclusion (16 years old) and an inpatient
component of the Prevention and Early Intervention Program for Psychoses to provide continuity of care across
settings.
Source of Data
We used linked health administrative data from the Institute
for Clinical Evaluative Sciences, which captures all hospitalizations, emergency department visits, and outpatient
physician visits covered under the universal Ontario Health
Insurance Program. All medically necessary health services
for nearly the entire population of Ontario are covered by the
Ontario Health Insurance Program. Persons not covered are
students from out-of-province jurisdictions and recent migrants (#3 months of residency). The linked databases used
and the services covered are listed below:
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• Registered Persons Database (1990–2014): demographic
and mortality data
• Immigration, Refugees, and Citizenship Canada (1985–2014):
migrant status
• Ontario Health Insurance Plan (1991–2014): physician
billings
• Discharge Abstract Database (1988–2014): inpatient
hospitalizations
• Ontario Mental Health Reporting System (2005–2014):
psychiatric hospitalizations
• National Ambulatory Care Reporting System (2000–2014):
emergency department visits
• Ontario Registrar General–Death (1990–2013): vital statistics

Cohort Creation
We constructed a retrospective cohort comprising incident
case subjects with nonaffective psychotic disorder who resided in the EPI catchment area between 1997 and 2013. We
mirrored the inclusion criteria for the Prevention and Early
Intervention Program for Psychoses as closely as possible (19)
and included case subjects who had an incident diagnosis of
nonaffective psychosis as determined using a previously validated algorithm (23) and deﬁned by the presence of either
an inpatient admission with a primary discharge diagnosis of
nonaffective psychotic disorder or two physician or emergency
department visits with a diagnostic code for nonaffective
psychotic disorder occurring within a 12-month period. The
diagnostic codes varied by database and included ICD-9, ICD10, and DSM-IV codes (for further details, see Table S1 in the
data supplement accompanying the online version of this article). Additionally, we included case subjects who had no
previous contacts for nonaffective psychotic disorder before
1997 (i.e., prevalent cases), with a look-back window of up to
20 years; who presented to services within the catchment area
of the EPI program; and who were 16–50 years of age.
Primary data on EPI clients were linked deterministically
to data from the Institute for Clinical Evaluative Sciences
through Ontario Health Insurance Plan numbers (96%
linkage rate), which enabled us to identify persons in our
cohort who used EPI services. We linked data on EPI program
psychiatrists using registration numbers from the College of
Physicians and Surgeons of Ontario. All persons in the cohort
who had a visit with a program psychiatrist but were not subsequently admitted were considered to have been screened for
the program but found to be ineligible and were excluded from
further analyses. The remaining members of the cohort (i.e.,
those who were not identiﬁed as EPI service users but were not
excluded from further analyses) were classiﬁed as “nonusers.”
As a post hoc exclusion, we removed from further analysis
people who had not had their diagnosis conﬁrmed by a psychiatrist at any point in their medical record and had no subsequent contacts with services for psychosis, since these cases
were likely “false positives.” We also excluded people with fewer
than two contacts with any service in the catchment area in the
6 months after cohort entry, since they were likely to have moved
from the area.
Am J Psychiatry 175:5, May 2018
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Data linkage procedures were approved by the Health
Sciences Research Ethics Board at the University of Western
Ontario, London. Patient-level data were linked using encoded
identiﬁers and analyzed on-site at the Institute for Clinical
Evaluative Sciences. We followed the RECORD ([REporting of
studies Conducted using Observational Routinely-collected
health Data] [24]) guidelines for observational studies. A description of the codes and algorithms used to create study
variables is presented in Table S1 in the online data supplement, and the RECORD checklist is presented in Table S2.
Baseline Covariates
The date of the ﬁrst diagnosis of nonaffective psychosis was
used as the index date. We extracted information on sociodemographic characteristics, including age, gender, neighborhoodlevel income quintile, migrant status, and rurality of residence.
We constructed several clinical indicators, including type
of diagnosis (schizophrenia, delusional disorder, or other),
source of index diagnosis (inpatient admission and outpatient
visit), and history of contact with services for alcohol-related
or substance-related disorders.
Finally, we constructed indicators of previous service use
for mental disorders, including the number of prior mental
health contacts with a family physician, a psychiatrist, and
the emergency department, as well as previous psychiatric
hospitalizations.
Outcome Measures
The primary outcome variables were obtained for two time
periods: the period from EPI admission to 2 years postadmission,
when clients typically receive intensive case management, and
the period from 2 to 5 years postadmission, when care typically
transitions from intensive case management to medical management by a psychiatrist. However, we do not have the exact
dates for when this transition occurred.
We constructed outcome indicators for each observation
period, including contact with a primary care physician, contact
with a psychiatrist, emergency department visits, psychiatric
hospitalizations, and involuntary admissions. We obtained
data on any use of these services as an indicator of access
(binary variable), intensity of service use (count variable),
and time between EPI admission and the ﬁrst encounter
with each service.
We also obtained information on presentations to the
emergency department for self-harm, and vital statistics and
hospitalizations were used to identify deaths by suicide. All
cases of unnatural death in Ontario are investigated by a
coroner, and cases with clear evidence of suicidal intent are
recorded as suicide. Given the rarity of suicide and the high
likelihood of misclassiﬁcation in coroner records (25), we
made a post hoc decision to compare all-cause mortality
between the groups.
Propensity Score Matching
We used propensity score matching to identify a comparison group of nonusers of EPI services. This method mimics
Am J Psychiatry 175:5, May 2018

some of the characteristics of a randomized trial when
using observational data (26). A propensity score is deﬁned
as the probability that a person is “exposed,” conditional on
a set of observed variables. In a randomized trial, the
probability of exposure is 0.5, and this can be estimated in
an observational study by regressing exposure status on
observed baseline characteristics (26). Matching on the
propensity score functions to achieve balance between
exposed and unexposed groups on the variables included
in the propensity score model (26) but does not achieve
balance on unmeasured confounding factors as in a randomized trial.
We used logistic regression to model the exposure variable
(EPI service user, EPI service nonuser) as a function of observed covariates to yield a probability of EPI admission for
each person. The propensity score model included baseline
covariates representing sociodemographic characteristics,
clinical factors, and previous service use (for further details, see Table S1 in the online data supplement). We used a
“greedy match” technique without replacement to match EPI
service users with nonusers based on the year of index diagnosis and the caliper of the propensity score (27). Matching
was conducted with a variable ratio of up to 1:4, and each EPI
service nonuser was assigned the same admission date as each
EPI service user in the matched set.
Statistical Analyses
Baseline characteristics of EPI service users and nonusers were
compared using standardized differences, and values .10%
were indicative of signiﬁcant differences (28). There were minimal missing data (,1%) for covariates of interest, and persons
with missing data were excluded.
The Cox proportional hazards model with robust variance
estimators was used to account for clustering within matched
sets to model access to care, suicide, and mortality indicators
(binary). Modiﬁed Poisson regression was used to model
indicators of intensity of service use (counts). We adjusted for
any covariates that were not well balanced by the propensity
score matching. Observations were censored at the end of the
follow-up period, at termination of Ontario Health Insurance
Plan eligibility, or in the event of death.
Results were consistent across the indicators for access to
care and intensity of service use. Therefore, only the results of
the access (binary) indicators are presented. All results are
presented as hazard ratios with corresponding 95% conﬁdence intervals. Analyses were conducted with SAS Version
9.4 (SAS Institute, Cary, N.C.).
RESULTS
Study Cohort
Details on creation of the study cohort are presented in
Figure 1. An additional seven matched sets were removed from
the analysis due to missing admission dates, which resulted in a
ﬁnal matched sample of 530 EPI service users (70% of the
linked sample) and 992 EPI service nonusers.
ajp.psychiatryonline.org
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FIGURE 1. Flowchart of Creation of the Study Cohort of Incident Cases of Nonaffective Psychotic Disorder in the Catchment Area of the
Prevention and Early Intervention for Psychoses Program Between 1997 and 2013a

Inpatients
(N=570)

Outpatients
(N=3,776)

Unlinked case subjects (N=149)
Reasons:
1. Diagnosis outside of observation window
(N=84)
2. Age <16 or >50 years (N=27)
3. Invalid health insurance number (N=38)

EPI database
(N=955)

Identified by algorithm
(N=4,346)
Missed by algorithm
(N=84)
Total cohort
(N=4,430)

In EPI database
(N=807)
Post hoc exclusions (N=53)
Reasons:
1. False positive (N ≤5)
2. Lost to follow-up (N ≥48)

Not in EPI database
(N=3,631)
Post hoc exclusions (N=668)
Reasons:
1. False positive (N=367)
2. Lost to follow-up (N=301)

EPI user
(N=754)

EPI nonuser
(N=1,821)

Unmatched case subjects
(N=217)

Matched case subjects (N=537)
1:1 (N=306)
1:2 (N=94)
1:3 (N=33)
1:4 (N=104)

a

Post hoc exclusions (N=75)
Reasons:
1. False positive (N=19)
2. Lost to follow-up (N=56)

EPI screened
(N=1,059)

Unmatched control
subjects (N=812)
Matched control
subjects (N=1,009)

An additional seven matched sets were excluded due to missing data, which resulted in a ﬁnal matched sample of 530 case subjects and 992 control
subjects. EPI=early psychosis intervention.

The distribution of baseline characteristics of EPI service users and nonusers is summarized in Table 1. There
were substantial differences across most indicators. After
matching, the groups were well balanced on sociodemographic and clinical characteristics but not on several health
service indicators, and we adjusted for these indicators in the
analyses.
Impact of EPI Services
Admission to the 2-year follow-up. Data on outcome events and
results from the Cox proportional hazards models are presented in
Table 2. In the ﬁrst 2 years following admission, EPI service users
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had used primary care at half the rate of EPI service nonusers
(hazard ratio=0.46, 95% CI50.41–0.52). Additionally, EPI service
users were six times more likely to have had contact with a
psychiatrist (hazard ratio=6.05, 95% CI=5.30–6.91) and had a
more rapid time to the ﬁrst psychiatric contact after program
admission (user median days=13, compared with nonuser median
days=78). EPI service users also had lower emergency department
use (hazard ratio=0.71, 95% CI=0.60–0.83) compared with
nonusers but higher rates of hospitalization (hazard ratio=1.42,
95% CI=1.18–1.71) (Figure 2). We did not ﬁnd differences
between the two groups regarding rates of involuntary admission (hazard ratio=1.04, 95% CI=0.88–1.22). There were no
Am J Psychiatry 175:5, May 2018
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TABLE 1. Baseline Sociodemographic, Clinical, and Service Use Characteristics of Users and Nonusers of Early Psychosis Intervention
(EPI) Services
Unmatched Sample

Variable

EPI Service
Users
(N=754)

EPI Service
Nonusers
(N=1,812)

Mean

SD

Mean

SD

24.2

7.4

34.4

10.1

N

%

N

%

558
54
92

74.0
7.2
12.2

993
162
519

54.5
8.9
28.5

180
175
147
111
138

23.9
23.2
19.5
14.7
18.3

568
419
345
256
220

Migrant status
Nonmigrant
Immigrant
Refugee

671
47
36

89.0
6.2
4.8

Index diagnosis
Schizophrenia
Delusional disorder
Other psychoses

292
57
405

Age (years) at index date

Male
Rural residence
Resides outside
of catchment area
Income quintile
1 (low)
2
3
4
5 (high)

Diagnosing physician
Family physician
Psychiatrist
Family physician
plus psychiatrist
Other
Inpatient at index diagnosis
Previous alcohol-related disorder
Previous substance-related
disorder
Previous family physician visit
Previous psychiatrist contact
Previous mental health
emergency department visit
Previous psychiatric hospitalization

EPI Service
Users
(N=530)

Control
Group
(N=992)

Standardized
Difference
(%)

Mean

SD

Mean

SD

25.8

7.9

29.4

9.1

N

%

N

%

42.0
6.0
41.0

365
40
83

68.9
7.5
15.7

624
80
208

62.9
8.1
21.0

5.0
4.0
1.0

31.2
23.0
18.9
14.1
12.1

16.0
0
1.0
2.0
17.0

139
132
100
67
90

26.2
24.9
18.9
12.6
17.0

298
218
189
133
142

30.0
22.0
19.1
13.4
14.3

3.0
5.0
3.0
7.0
10.0

1,656
97
68

90.9
5.3
3.7

6.0
4.0
5.0

469
33
28

88.5
6.2
5.3

874
66
52

88.1
6.7
5.2

2.0
3.0
1.0

38.7
7.6
53.7

777
157
887

42.7
8.6
48.7

8.0
4.0
10.0

217
39
274

40.9
7.4
51.7

410
79
503

41.3
8.0
50.7

0.0
4.0
3.0

31
609
61

4.1
80.8
8.1

595
750
99

32.7
41.2
5.4

79.0
89.0
11.0

22
432
44

4.2
81.5
8.3

298
440
66

30.0
44.4
6.7

68.0
83.0
2.0

53

7.0

377

20.7

40.0

32

6.0

188

19.0

39.0

178
51
112

23.6
6.8
14.9

163
360
499

9.0
19.8
27.4

41.0
39.0
31.0

126
45
91

23.8
8.5
17.2

102
116
215

10.3
11.7
21.7

38.0
5.0
5.0

251
170
91

33.3
22.5
12.1

848
594
227

46.6
32.6
12.5

27.0
23.0
1.0

185
115
74

34.9
21.7
14

375
291
126

37.8
29.3
12.7

0.0
20.0
5.0

39

5.2

131

7.2

8.0

29

5.5

49

4.9

2.0

differences in rates of self-harm behavior (hazard ratio=0.86,
95% CI=0.18–4.24) or deaths by suicide (hazard ratio=0.73, 95%
CI=0.29–1.80). However, EPI service users had lower rates of
all-cause mortality compared with nonusers (hazard ratio=0.24,
95% CI=0.11–0.53) (Figure 3). This translates to an absolute risk
reduction of 2.5% (95% CI=1.3%23.7%) and a number needed
to treat of 40 (95% CI=27–77).
2–5 years postadmission. Data on outcome events and results
from the Cox proportional hazards models are presented in
Table 2. In the period between 2 and 5 years after admission,
when care is typically stepped down to medical management,
EPI service users continued to have an increased likelihood
of contact with a psychiatrist (hazard ratio=3.24, 95% CI=
2.85–3.67) compared with nonusers. EPI service users also
Am J Psychiatry 175:5, May 2018

Matched Sample (1:N)
Standardized
Difference
(%)

116.0

6.0

continued to have lower rates of primary care use (hazard
ratio=0.52, 95% CI=0.46–0.60) and higher rates of hospitalization (hazard ratio=2.07, 95% CI=1.58–2.72), as well as
higher rates of involuntary admissions (hazard ratio=1.64,
95% CI=1.30–2.06). Although rates of emergency department
use among EPI service users remained relatively stable over
this period (2 years: 26.2%; 5 years: 22.6%), rates among nonusers declined substantially (from 33.8% to 18.3%), resulting in
no difference in emergency department use between EPI service users and nonusers (hazard ratio=1.21, 95% CI=0.99–1.48).
Rates of all-cause mortality increased among EPI services users
(from ,0.5% to 1.5%) and decreased among nonusers (from
3.9% to 1.7%), such that there were no longer differences
between the groups (hazard ratio=1.01, 95% CI=0.48–2.12)
(Table 2).
ajp.psychiatryonline.org
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TABLE 2. Outcomes for Users of Early Psychosis Intervention (EPI) Services and Matched Nonusersa
EPI Service Users (N=530)
Event

EPI Service Nonusers (N=992)

Time to Event (Days)

b

Event

N

%

Median

Interquartile Range

N

%

Admission to 2-year follow-up
(case management)
Primary care
Psychiatrist
Emergency department visit
Hospitalization
Involuntary status
Self-harm
Death by suicide
All-cause mortality

230
520
139
142
156
#5
#5
#5

43.4
98.1
26.2
26.7
29.4
#0.5
#0.5
#0.5

125
13
292
219
219
N/A
N/A
N/A

42–308
6–27
96–431
79–372
27–385
N/A
N/A
N/A

682
664
335
195
279
#5
10
39

68.8
66.9
33.8
19.7
28.1
,0.5
1.0
3.9

2–5 years postadmission (medical
management)
Primary care
Psychiatrist
Emergency department visit
Hospitalization
Involuntary status
Self-harm
Death by suicide
All-cause mortality

191
389
120
86
108
#5
#5
8

36.1
73.4
22.6
16.2
20.3
#0.5
#0.5
1.5

1,050
754
1,167
1,225
1,242
N/A
N/A
1,391

806–1,316
740–787
893–1,433
881–1,433
918–1,508
N/A
N/A
1,277–1,601

517
398
182
80
127
#5
#5
17

52.1
40.1
18.3
8.1
12.8
#0.5
#0.5
1.7

Follow-Up and Event

a
b

N/A=not available because of suppression of small cells.
The data are for people who had the event; data were additionally adjusted for inpatient status at the index date, specialty of the diagnosing physician, and previous
contact with a psychiatrist.

DISCUSSION
Our analysis of population-based health administrative data
suggests that users of EPI services have better outcomes than
nonusers across several indicators in the larger health care
system context—in particular, rapid access to psychiatric
services, less use of the emergency department, and lower rates
of all-cause mortality. However, EPI service users had higher
hospitalization rates and lower rates of primary care visits,
which has implications for service planning and collaborations
between primary and specialty care providers. Additionally,
many of the observed beneﬁts did not persist in the period from
2 to 5 years postadmission, when care is typically stepped down
to medical management. These changes in patterns of service
use are likely a consequence of both reductions in the intensity
of EPI services and improvements in the clinical status of
nonusers, due to the natural trajectory of psychosis. Groups
were matched on the year of index diagnosis, and for EPI
service users the median time to EPI admission was 11 days.
Therefore, individuals were expected to have been in the early
stages of psychosis at the start of the follow-up period.
Our ﬁndings demonstrate a substantially lower risk of allcause mortality among EPI service users compared with
nonusers during the ﬁrst 2 years following program admission, translating to an absolute risk reduction of 2.5% and a
number needed to treat of 40 to prevent one death. It is
unclear why engagement with an EPI program would lead to
reductions in all-cause mortality. Increased mortality rates
among persons with psychosis are well established (29), and
excess mortality is even present during the early phases of
448

ajp.psychiatryonline.org

psychosis. Recent U.S. data suggest that among this patient
population, mortality in the ﬁrst year after an incident diagnosis of psychotic disorder is at least 24 times higher than
mortality in the general population (30). All mortality events
in the EPI service users group were attributed to suicide,
whereas only 24% of mortality events in the EPI service
nonusers group were attributed to suicide. Privacy policies of
the Institute for Clinical Evaluative Sciences prohibit the
release of more detailed information on causes of death, and
further investigation of the mechanisms by which EPI services reduce early excess mortality is warranted. Given the
small number of events regarding self-harm and suicide, our
analyses likely did not have sufﬁcient power to detect signiﬁcant effects for these more speciﬁc outcome measures.
Given the young age range of our study sample—nearly 90%
were under the age of 40—it is likely that some of the excess
mortality we observed was due to misattributed deaths by
suicide. The challenges associated with the manner of death
certiﬁcations for unnatural deaths are well recognized, and
factors such as type of injury, evidence of suicidal intention,
presence of natural disease, and time lapse between injury and
death inﬂuence how a death is certiﬁed (25). The initial period
following the ﬁrst contact with services for psychosis is a highrisk time for patients with suicidal behavior, and death by
suicide during this phase is 1.5–2 times higher than during
later phases of psychosis (31). The large reduction in all-cause
mortality that we observed among nonusers of EPI services
after 2 years is consistent with this course.
We found that EPI service users had higher rates of hospitalization throughout the 5-year follow-up period. This
Am J Psychiatry 175:5, May 2018
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EPI Service Nonusers (N=992)
Time to Event (Days)b
Median

95
78
199
181
169
N/A
107
137

894
836
1,041
1,118
1,085
N/A
N/A
1,212

Interquartile Range

27–220
28–204
81–343
77–346
70–302
N/A
25–386
64–239

779–1,121
756–1,090
886–1,329
936–1,475
909–1,462
N/A
N/A
1,008–1,422

Comparison
Hazard Ratio

95% CI

Absolute Risk Difference %

95% CI

0.46
6.05
0.71
1.42
1.04
0.86
0.73
0.24

0.41 to 0.52
5.30 to 6.91
0.60 to 0.83
1.18 to 1.71
0.88 to 1.22
0.18 to 4.24
0.29 to 1.80
0.11 to 0.53

–26.6
33.2
–8.7
7.2
0.9
N/A
–0.3
–2.5

–30.7 to –22.5
30.3 to 36.0
–12.9 to –4.6
3.4 to 11.0
0.3 to 5.0
N/A
–1.1 to 0.6
–3.7 to –1.3

0.52
3.24
1.21
2.07
1.64
8.02
3.16
1.01

0.46 to 0.60
2.85 to 3.67
0.99 to 1.48
1.58 to 2.72
1.30 to 2.06
0.91 to 70.66
0.62 to 16.18
0.48 to 2.12

–22.2
39.9
4.3
10.1
9.2
1.0
1.2
0.1

–26.9 to –17.5
35.9 to 43.8
–0.1 to 8.7
6.5 to 13.8
5.1 to 13.3
0.1 to 1.9
–0.3 to 2.6
–1.6 to 1.6

contrasts with ﬁndings from a meta-analysis suggesting that
EPI service use reduces both hospitalizations and total hospital
days (32). Hospitalization rates have been proposed as a quality
benchmark for EPI services (33), given the ease of reliable
measurement and concordance with other clinical measures,
such as relapse and quality of life (34, 35). However, use of
hospitalization as an outcome measure has been criticized
because it denotes negative connotation toward often-needed
therapeutic intervention (36). Indeed, engagement with EPI
services should lead to more rapid admissions for patients who
need it but avoidance or delay for those who do not. In our
post hoc analysis, we found a higher proportion of involuntary
hospitalizations among persons who did not use EPI services
(84% compared with 54%), suggesting that the ongoing monitoring and treatment of EPI service users may enable inpatient
care to be provided when it is needed. Additionally, inpatient
status at EPI service entry is associated with a greater number of
hospital days and shorter time to rehospitalization (37), and a
large proportion of EPI service users received their index diagnosis during an inpatient admission (23.6% compared with
9.0%). Therefore, we cannot rule out the possibility that
residual confounding by factors such as symptom severity or
willingness to accept treatment persisted between the study
comparison groups. Finally, we examined a hospital-based
EPI program, and this afﬁliation may facilitate access and
increase the propensity for clinicians to initiate an inpatient
admission relative to community-based service providers.
It is concerning that less than one-half of EPI service users
had contact with a family physician during the ﬁrst 2 years of
the EPI program, and even fewer had such contact during the
2- to 5-year follow-up period. Ongoing contact with primary
care is important for people with ﬁrst-episode psychosis in
order to manage medical comorbidities and monitor risk
Am J Psychiatry 175:5, May 2018

factors associated with psychotic disorders and antipsychotic
treatment (38), such as weight gain, smoking, and sedentary
behavior. Conversely, more than two-thirds of those in the
nonusers group had contact with a primary care physician,
indicating that family physicians likely assumed some responsibility for psychiatric care in this group. It has been argued
that the EPI services sector needs to be more actively engaged
with the primary care sector to ensure success (39), and efforts
should be made by EPI programs to ensure that patients have
regular access to a family physician and that there is ongoing
collaboration and support from primary care providers.
Strengths and Limitations
Our ﬁndings are strengthened by data from a well-established
EPI program spanning nearly two decades, thus providing
information on the effect of EPI services on important health
care system indicators in a real-world context. We used
propensity score matching to improve balance in the distribution of confounding factors between groups, and we used
concurrent control subjects matched on the year of diagnosis
to ensure equivalency in temporal and contextual factors.
It is noteworthy that propensity score matching allows for
the estimation of the average treatment effect among those
who are treated (26)—that is, the average treatment effect
among persons who have a similar probability of admission to
EPI services. Additionally, it is important to point out that a
large proportion of individuals with nonaffective psychosis in
the catchment area do not come into contact with EPI services, which we have discussed in detail elsewhere (40).
Furthermore, propensity score matching enables the ability
to achieve balance on observed covariates and cannot account
for unmeasured confounding factors. We cannot rule out the
possibility that our ﬁndings are due to baseline differences in
ajp.psychiatryonline.org
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Although we mirrored the
inclusion criteria of the Pre35
vention and Early Intervention Program for Psychoses as
EPI user
EPI nonuser
closely as possible, information
30
on some criteria—speciﬁcally
the duration of previous treat25
ment with antipsychotic
medication (,1 month) and
outstanding legal issues—was
20
not available in the administrative databases. In a pre15
vious study conducted in the
United States, data from electronic medical records were
10
used to conﬁrm cases of ﬁrstepisode psychosis identiﬁed
5
from health administrative
data (41). The proportion of
putative cases that were true
0
0
100
200
300
400
500
600
700
800
cases of ﬁrst-episode psychoFollow-up time (days)
sis varied by clinical setting
a
Dotted lines represent 95% conﬁdence intervals.
and age, with conﬁrmation
rates ranging from 78% for
factors such as illness severity and level of family involvement
those from inpatient or emergency department admissions to
in treatment. Moreover, we assessed whether the protective
34% for those from primary care settings (41). In our study,
effect of EPI services on all-cause mortality could be due to
approximately 40% of EPI service nonusers did not have their
survivor treatment-selection bias (also referred to as immortal
diagnosis conﬁrmed by a psychiatrist or during an inpatient
time bias) by modeling the use of EPI services as a timeadmission at any point in their medical records. Consequently,
dependent exposure (41) with negligible impact on our ﬁndings
a subset of our comparison group likely would not meet in(data available on request from the authors).
clusion criteria for EPI programs. We attempted to reduce
the effect of this by propensity
score matching to select conFIGURE 3. Cumulative Incidence Function Showing the Rate of All-Cause Mortality Among Early
trol subjects who had a similar
Psychosis Intervention (EPI) Service Users and Nonusers in the First 2 Years After Admissiona
probability of admission to an
6
EPI program.
EPI user
We did not have infor5.5
EPI nonuser
mation pertaining to the date
5
on which a patient was dis4.5
charged or disengaged from
the program, and thus mis4
classiﬁcation of exposure was
3.5
possible. However, this would
underestimate the beneﬁts of
3
EPI services on the outcomes
2.5
of interest. We were limited
by information available in
2
the health administrative data
1.5
and were unable to capture use
of nonmedical services, such
1
as community-based mental
0.5
health organizations, private
psychologists, and other so0
0
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300
400
500
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700
800
cial services.
Follow-up time (days)
Finally, we lost approxia
Dotted lines represent 95% conﬁdence intervals.
mately 30% of our sample due
Cumulative Incidence (%)
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FIGURE 2. Cumulative Incidence Function Showing the Rate of Inpatient Admissions Among Early
Psychosis Intervention (EPI) Service Users and Nonusers in the First 2 Years After Admissiona
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to an inability to ﬁnd a suitable match, and this affects the
generalizability of our ﬁndings. Unmatched EPI service users
differed on several sociodemographic factors but did not
differ on outcome measures relative to the matched EPI
service users (for further details, see Table S3 in the online
data supplement).

2.

3.

4.

CONCLUSIONS
Using population-based health administrative data spanning
nearly two decades, we demonstrated that users of EPI
services had substantially lower mortality rates than persons
with ﬁrst-episode psychosis who did not use these services.
EPI service use was also associated with better outcomes
across several health care system indicators in the ﬁrst 2 years
after admission. However, there was no signiﬁcant advantage
for EPI service users in the period between 2 and 5 years
postadmission, when care is typically stepped down to
medical management. Overall, our ﬁndings support the effectiveness of EPI services for the treatment of ﬁrst-episode
psychosis in the larger health care system context.
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